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Study on the eco-functions of Formica cunicularia Hymenoptera Formicidae
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Abstract Formica cunicularia FC is one of the dominant mound-building ant species in arid and semi-arid regions in
China. Tt can modify the soil parameter to a considerable extent through nest building activities. The effects of FC on soil
properties moisture and seed bank in the Shapotou region were investigated in this paper.

The results show that the longer sand is consolidated the more active FCs are the more effects they produce on sand.
The activities of FC vary with topographic locations and more nests in hollows and windward slopes while less in dune tops
and leeward slopes. The organic matter total and available N P and K are enriched in the soil of nests. Comparing with

the adjacent soil the bulk density of soil of ant nest is lower in depth of 10 —20 ¢m and higher in depth of 0 — 10 cm and
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4 Formica cunicularia 1509

soil electric conductivity and water content are higher. And also both seedling density and diversity in anthill are higher
than those in adjacent soil.

The establishment of planted sand-binding in the Shapotou region improves the environment and provides a favorable
living condition for ants. On the contrary nesting activities of ant also affected soil properties. Thanks to the ant
bioturbation soil moisture texture properties and seed bank had been modified which leads to the increasing of the soil

heterogeneity and improvement of soil condition and quickens evolution of soil and vegetation.

Key Words Formica cunicularia bioturbation soil properties soil seed bank
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Fig. 1  Formica cunicularia modified the soil microbiotic crust and vegetation
a b c d e f
a Formica cunicularia anthill landscape b Mound of Formica cunicularia ¢ Annual herbs/grasses around anthill d Microbiotic crust uncovered

by anthill e Microbiotic crust covered by anthill { Cave of Formica cunicularia in the soil
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1

LSD

Table 1 Comparison of the mean and variance between anthill and adjacent soil in soil parameters one way ANOVA analysis LSD tests

Bulk density mg/m

Electric
Plots 0 ~ 10em 10 ~ 20em conductivity ps/cm pH Organic matter g/kg
Anthill 1.58 +0.04b 1.53 £0.02b 160. 147 +30. 300 7.86 £0.20b 13.932 £0.772b
Adjacent soil  1.45 +0.02a 1.60 £0.02a 136.947 £25.300a 8.48 +0.33a 12.270 +0. 446a
Total nutrition g/kg Available nutrition mg/kg
Plots N P, 05 K,0 N P, 05 K,0
Anthill 0.515+0.030b  0.885+0.020b  25.822+0.547b  4.152+0.369b  1.910 +0.349h  18.667 + 1. 155b

Adjacent soil ~ 0.461 £0.051a

0.724 £0.072a

24.112 £0.413a 3.604 +0.400a 1.521 +£0.255a 16.333 £0.577a

n=10 p<0.05

p>0.05 n=10 In same column values with

different letters are significantly different at p <0.05 n =10  the same represents no significantly different at p >0.05 n =10
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Fig.2 Precipitation and soil water content
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Fig. 3 Effects of revegetated years and landforms on anthill density and coverage
2
Table 2 The comparison of soil seedbank diversity in four locations moss/algae crust and anthill in moss/algae crust
Biodiversity indexes Anthill in moss crust Moss crust Anthill in algae crust Algae crust
S' <
mbson 0.454 0.348 0.286 0.234
diversity index D
Shanon-Wi
janon-iener 0.928 0.769 0.614 0.528
diversity index H
Margaelf
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Fig.4 Comparison of mean = S. E. of total seeds density in different

sites
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